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Harmful algal blooms in water supply and recovery

systems: Investigating accumulation phenomenon

and management strategies
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Monash University Department of Civil and Environmental Engineering
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Our mission:

• Smart systems including machine learning approaches for identifying, quantifying and 

modelling microorganisms in water, wastewater and reuse supply systems

Risk management 

& Public health

Manufactured 

water

Hydrogen 

economy

Our new but growing team of 

PhD students & postdocs:

Advanced water & 

wastewater treatment 
within circular 

economy

Fresh water & 

alternative 
sources in urban 
and 

regional/remote 
area

Smart 

diagnostics 

• Eliminating the microbial threats to water 

quality through sustainable advanced 

treatment 



Toxic and nuisance blooms are within our water supply systems: 

Cyanobacteria breakthrough into flocculation system:

We need to look into this is systematic way? 

https://doi.org/10.1016/j.watres.2019.01.002

https://doi.org/10.2166/h2oj.2021.067

https://doi.org/10.1016/j.watres.2019.01.002
https://doi.org/10.2166/h2oj.2021.067


Project objectives & plan: 
(1) investigate the factors that cause 

accumulation

(2) discuss feasible interventions to break the 

cycle of cell accumulation so as to reduce the 

overall risk that these compounds will occur 

in the product water



Example of sampling point: 



Example of sampling point: 



Example of sampling point: 



Phase 1 results: 
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Phase 1 results: 

NGS results - microbial diversity and functional potential:

• Aerobic and Anaerobic Chemoheterotrophy: Refers to 

organisms that obtain energy by oxidizing organic 

molecules, both in the presence and absence of oxygen.

• Phototrophy and Photoheterotrophy: Indicates microbial 

groups that use light as an energy source, either through 

photosynthesis or by using light to assist in the uptake of

organic compounds.

• Fermentation: A key anaerobic process where organic 

compounds are broken down to release energy.

➢ So they can survive in sludge!

DWTP-E



Phase 2 results:

Diatom BACILLARIOPHYCEAE - Aulacoseira: 2.8M cells/mL
BGA:
• Planktolyngbya: 303K cell/mL
• Synechococcales: 517K cells/mL (very small)
• Microcystis: 29K cells/mL
• Dolichospermum: 62K cells/mL
• Aphanizomenonaceae: 39K cells/mL

Flocculation - Another taxonomy challenge: Clarifier sludge taxonomy:



Bar plot comparison of taxa 
across a DWTP samples, 
grouped by resolution:

Raw water:
38 ng/L geosmin

Sludge:
15000 ng/L Geosmin
0.3 ug/L microcystin

Supernatant wash 
water:
6 ng/L Geosmin

Filtered water:
4 ng/L Geosmin
0.3 ug/L microcystin 

Voila, here you go! This is what I mean by breakthrough into plants!!! 

Successful 
removal of cell 
and their 
intracell T&O, 
as 
concentrations 
were low in 
backwash and 
filtered water.



Breakthrough events lead to accumulation of cells inside clarifiers:
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Machine 

learning: 

Smart 

treatment 

strategy

Automated cell 

imagery for real 

time monitoring

Treatment solution: Scalable approaches for 
treatment in manufactured water (Hydrogen 
peroxide and ozone nanobubble AOP)

Early warning system: Supervised and knowledge-guided 
machine learning approaches for quantifying and identifying 
cyanobacteria, algae, and methanogens in water, wastewater 
and recycled supply and treatment systems

Harmful blooms

Need to develop scalable approaches for treatment in manufactured!



See our poster! 

https://doi.org/10.1016/j.csbr.2024.100014

Develop a fast identification and quantification method using flow imaging systems and 
AI tools to enhance measures to address regulatory requirements and intervention

https://doi.org/10.1016/j.csbr.2024.100014


Develop scalable approaches for treatment in manufactured water 
(Hydrogen peroxide and ozone nanobubble AOP)

Large scale dosing H2O2 bloom season 2024-2025 & 2025-2026: 

Next phase:

1. For surface bloom reduction in cell viability up to 70% was 
achieved

2. 40-50% reduction in total cell numbers for surface bloom 
was achieved 

https://doi.org/10.2166/wqrj.2025.052

https://doi.org/10.2166/wqrj.2025.052


Scalable approaches for algal/cyanobacterial treatment in manufactured water 
Ozone nanobubble oxidation

Lab and pilot scale trial November 2024 to March 2025

Come to our presentation on Wednesday morning about ozone nanobubbles and the 
“Nanobubble workshop” Wednesday noon! 

https://doi.org/10.1101/2025.10.15.682302 

And read our latest results:

https://doi.org/10.1101/2025.10.15.682302


Managing Cyanobacteria Risk
Challenges and Opportunities from Townsville’s Experience

Trisha Knavel

Drinking Water Quality Officer for Townsville City Council 

Industry Doctoral Program - PhD Candidate at Monash University 



Identifying Risks through Treatment Process

Coagulant & PAC 

dosing

Pre-chlorination• Cyanobacteria increase

• Water quality decline

• Recreation primary 

contact • Chemical usage increase

• Disinfection by-product increase

• Public health – toxins

• Public perception – 

taste & odours, water 

restrictions 

• Sludge increase

• Filter 

breakthrough

• Environmental – 

cessation of 

supernatant 

return
• Infrastructure strain

• Overall treatment costs

Explore 

mitigation 

strategy



THANK YOU! 
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Contact: arash.zamaydi@monash.edu



9th Australian and New 
Zealand Cyanobacteria 

Workshop

CSIRO Marine Labs, Hobart, Tasmania, 

23 – 24th September, 2025

• 140 attendees:

• Researcher and students 

• Water Managers

• Algae identifiers

• Utility operators

• Elicitation workshop: 
to identify critical research needs and industry 
challenges, propose corresponding solutions, 
and outline necessary collaborations. 

Dr Anusuya Willis
Director, Australian National Algae Culture Collection, CSIRO



Research needs and 
industry challenges

1. Standardisation, collaboration and 
modernization:

– Cyanobacteria analysis

– Inconsistencies in analytical methods and 
reporting

– Inconsistent regulatory guidelines between 
states and jurisdictions.

➢ Hinders effective national oversight, data 
comparison, rapid response to emerging threats. 

2. Lack of centralized knowledge and 
collaborative infrastructure.

➢ Loss of institutional knowledge

➢ Failure to build upon pre-existing findings

➢ Guidelines lack local context

3. Shortage of skilled phycologists

➢ Call to embrace new tech: AI, eDNA, rapid on-site 
diagnostics.

➢ Knowledge gaps: benthic algae, climate change, toxin 
identification.



Proposed Solutions and Impacts

1. Path to National Cohesion
➢ Creation of Australian Standards: ensure 

consistency and transparency

➢ National Reporting Framework

➢ Technical Advisory Group

➢ Taxonomist network

2. A connected ecosystem
➢ Centralised Hubs and Databases

➢ Factsheets

➢ Guidelines 

➢ Expert contact list

3. Modernizing guidelines, taxonomy and 
technology
➢ Wider consultation for guidelines

➢ Embracing new technologies

➢ Development of rapid on-site testing



Australia wide – Cyano Survey (v2)

• Metagenomic characterisation of water samples

• map of cyanobacteria species presence across Australia

• identify toxin gene cluster presence

• Samples collected and sent to ANACC

• living sample: isolation

• filtered and preserved in RNAlater: genomics only

Participate:

• email: anusuya.willis@csiro.au / anacc@csiro.au

• Web: research.csiro.au/AusCyanos

?



Australia’s National Science Agency

Anusuya Willis

anusuya.willis@csiro.au

Australian National Algae Culture Collection

anacc@csiro.au

www.csiro.au/anacc

CSIRO, Hobart, Tasmania Australia

Thank you

Australian National Algae Culture Collection

Our collection is a significant resource holding living 
cultures of >1200 Australian micro- and macro-algae 
strains. The collection supports research and is 
accessed by industry, universities and researchers. 
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